Intestinal bile acid absorption. Na(+)-dependent bile acid transport activity in rabbit small intestine correlates with the coexpression of an integral 93-kDa and a peripheral 14-kDa bile acid-binding membrane protein along the duodenum-ileum axis.
The anatomical localization of the Na+/bile acid cotransport system from rabbit small intestine was determined using brush border membrane vesicles prepared from eight different segments of the small intestine. Na(+)-dependent transport activity for bile acids, both for [3H]taurocholate and [3H]cholate, was found in the distal segment 8 only representing the terminal 12% of the small intestine. In contrast, the Na(+)-dependent D-glucose transporter and the H(+)-dependent oligopeptide transporter were found over the whole length of rabbit small intestine in all segments. Photoaffinity labeling with 7,7-azo- and 3,3-azo-derivatives of taurocholate with subsequent fluorographic detection of labeled polypeptides after one- and two-dimensional gel electrophoresis showed that an integral membrane polypeptide of M(r) 87,000 is present in the entire small intestine, whereas an integral membrane protein of M(r) 93,000 together with a peripheral membrane protein of M(r) 14,000 are exclusively expressed in the distal small intestine correlating with Na(+)-dependent bile acid transport activity. Photoaffinity labeling with the cationic bile acid derivative 1-(7,7-azo-3 alpha,12 alpha-dihydroxy-5 beta[3 beta-3H]cholan-24-oyl)-1,2- diaminoethane hydrochloride and 7,7-azo-3 alpha,12 beta-dihydroxy-5 beta[12 alpha-3H]cholan-24-oic acid did not result in a specific labeling of the above mentioned proteins, demonstrating their specificity for physiological bile acids. Photoaffinity labeling of the 93- and 14-kDa bile acid-binding proteins was strongly Na(+)-dependent. Significant labeling of the 93- and 14-kDa proteins occurred only in the presence of Na+ ions with maximal labeling above 100 mM [Na+] showing a parallel [Na+] dependence to transport activity. Inactivation of Na(+)-dependent [3H]taurocholate uptake by treatment of ileal brush border membrane vesicles with 4-nitrobenzo-2-oxa-1,3-diazol chloride led to a parallel decrease in the extent of photoaffinity labeling of both the 93- and 14-kDa protein. Sequence analysis of the membrane-bound 14-kDa bile acid-binding protein surprisingly revealed its identity with gastrotropin, a hydrophobic ligand-binding protein exclusively found in the cytosol from ileocytes and thought to be involved in the intracellular transport of bile acids from the brush border membrane to the basolateral pole of the ileocyte. In conclusion, the present studies suggest that both an integral 93- and a peripheral 14-kDa membrane protein, identified as gastrotropin, and both exclusively expressed in the terminal ileum, are essential components of the Na+/bile acid cotransport system in rabbit terminal ileum.